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SECTION I. 

1. Introductory Consideration of Oil Possibilities in the State of New 

South Wales. 

The State of New South Wales covers ail area of 310.372 square miles. Geologically it 
may be divided into three almost equal parts. Upper Cretaceous Beds (desert sandstones) cover 
the north-western section of the State, overlying the Trias-. Jura Beds, which help to form the 
great artesian basin which takes in adjacent parts of Queensland. South Australia, and Northern 
Territory. 'Post- tertiary and tertiary sediments occupy the south-western section, sending a 
narrowing tongue to the north-east, along the outer rim of the great artesian basin, to the borders 
of Queensland. The third section is a broad belt some 200 miles in width, which runs parallel 
with the coast for the whole of its length. Avoiding technical terms as far as possible, this belt 
may be described as being fundamentally an area of fractured masses o! granite associated with 
crushed and contorted sedimentary rocks of Older Pakeozoic age, which are in consequence highly 
indurated and metamorphosed* This belt also sends out a tongue to the north-east dividing 
the tertiary and post-tertiary tongue from its main area in the south west. Two large basin-like 
depressions occur in this coastal* region. The larger, which occupies an immense tract of country 
around Sydney, is filled with a series of sedimentary deposits of great thickness, and of Triassic, 
Permian or Permo-carboniferous, and Carboniferous ages. r l he carboniferous rocks do not appear 
to completely cover the floor of the basin, but enormous thicknesses of them exist in its northern 
portion. These sediments have not, for the most part, been greatly disturbed, but they are 
depressed towards the centre of the basin near Sydney, and rise towards its rim showing that the 
basin-like form of this old depression has been largely formed or at least accentuated since these 
deposits were laid down. 

The smaller basin occupies an area which is drained by the Clarence River near the 
Queensland border. It is filled with fresh- water deposits which were laid down in what is believed 
to have been the Trias- Jura period. 

A certain amount of prospecting for oil. together with some boring, has been done in the 
State, but no positive evidence of its existence which is beyond suspicion has vet been brought 
to light. Mr. J. E. Came, the late Government Geologist for New South Wales, in referring to 
the first section, occupied by the great thicknesses of mesozoic rocks which form part of the 
great artesian basin, discounts the probability of finding oil in these beds, though the sedimentary 
types known to occur are not unsuitable to the formation of oil. He lays stress on the absence 
of certain physical conditions which have been proved govern the occurrence of oil and natural 
gas in America and elsewhere.* He refers to the undisturbed condition of the beds and the absence 
of folding. Large volumes of natural gas and some actual evidences of oil have been found during 
boring operations on the margins of this basin in the Queensland area.f No close geological 
survey has been made of this part of New South Wales, though a number of deep artesian bores 
has been sunk in it, and so far as the drilling records go no signs that would lead ns to suspect 
the presence of oil in these rocks have been noted in New South Wales. An examination of the 
area in detail would take considerable time, for the area is not well served by roads or railways, 
still I think that the area is deserving of some attention if only on account of its possibilities with 
regard to natural gas. The area is far from the more settled portions of the State, so that it would 
probably not pay to pipe gas away -from it nor would it pay to pipe oil if only small supplies were 
obtained. However, such finds might lead to greater local settlement and the foundation of 
industries at inland centres, and from these points of view it is worthy of consideration. 

Mr. Game’s objections also apply to the second section, that covered by post-tertiary 
and tertiary sediments in the south-western section of the State. So far as they have been examined 
these beds are practically horizontal and attain no very great thickness. In the neighbourhood 
of the Murray Biver fossiliferous tertiary deposits of marine types are known in New South Wales 
as in South Australia and Victoria, but up to the present nothing has been found in them that 
would suggest that they were structurally or otherwise favorable. 



* Geol. Mem. No. 3, Kerosene Shale Deposits, Gtol. Surv., Ts.S.W, lfaOu, pp. 105, 100. 

t A. ‘Wade. ” The Possibility of Oil Discovery in Queensland,” Commonwealth of Australia.— No, F.41QR p. J3, rt 



Finally, we come In the coastal belt. Where this is occupied by granites and the metamor- 
phosed Older Palaeozoic rocks it needs no attention whatever by the seeker after supplies of 
petroleum. W e turn then to the two basins in this area which are filled with little altered sediments 
of newer Palaeozoic and Mesizoic ages: Mr. Leo J. Jones, of the New South Wales Geological 
Survey, in a very interesting and informative bulletin,* lias dealt very fully with the efforts which 
have been made to discover oil in New South Wales. He eliminates the Clarence River area 
from the possible areas in the State on account of the paucity of organic remains, the conditions 
of sedimentation, and the fact that innumerable artesian bores sunk in this area have disclosed 
not a single trace of oil. I have personally seen something of this series near the Queensland 
border, and am not at all impressed with the possibilities of obtaining oil from these beds. 

We are now left with the Sydney Basin, with its enormous thicknesses of little altered 
rocks of Newer Palaeozoic and Mesozoic ages, its great coal-fields, and its rich deposits of kerosene 
shales ; an area, too, of great commercial and industrial activity, thickly populated in parts, and 
from every point of view demanding more close attention than any of the other regions dealt 
with. 

Briefly, the geological sequence in descending order in the Sydney Basin is as follows : 

Mesozoic — 

Triassic — 

Wianamatta Stage — 

Shales with occasional bands of sandstone and thin argillaceous limestone. 

Hawkesbury Stage — 

Massive sandstones with occasional beds of shale, grits, and conglo- 
merates. 

Narrabeen Stage — 

Ghiefly tuffaeeous shales with sandstones and conglomerates. 

Palceozoic 



Permo-Carboniferous 

Upper or Newcastle Coal Measures — 

Dempsey Measures — 

Barren fresh-water beds. 

Middle, Tomago, or East Maitland Coal Measures — 

Upper Marine Series — 

( onglomerates, sandstones, shales, occasional glacial erratics, con- 
temporaneous lavas and tuffs. 

Lower or Greta Coal Measures — - 
Lower Marine Series- 

Sandstones, mudstones, conglomerates, limestones, contemporaneous 
lavas, tuffs, and glacial boulder beds. 

Carboniferous- 

Claystones, sandstones, conglomerates, limestones, a glacial stage, and 
contemporaneous lava flow T s. 

We can again eliminate from this sequence the beds of Triassic age. Great ravines in the 
Biiie Mountains and down to the coast cut through these rocks from top to bottom, so that even 
1 1)1 iac ,een present in bygone times all traces of it have now disappeared. In any case the 
beds are not suitable in type, mode of origin, or structure to be or to have been possible sources 
on nnlTx'" 1 ! 1 ' , 1 r ? gard to tlie carboniferous series at the base, which attain a thickness of 

“ • . ' eat to north-west of Newcastle. Mr. Leo Jones states that The absence of oil may 
possibly be accounted for by the fact that the beds have undergone considerable disturbance, 
have been fractured and faulted as a result of earth movements and metamorphosed bv extensive 
gi anile intrusions, factors that would tend to dissipate any oil or gas that the beds might contain." 

'. tinctures that are probably good exist in these beds, but from an inspection of sections and 
rorn other obtainable data I could not recommend any drilling for oil in them. 

rhus we have run down the problem to an investigation of the remaining Permo-Carboni- 
ferous or (according to Prof. Sir. I. W. Edgeworth David) Permian, deposits of the Sydney Basin 
which cover an area of 16, fwO square miles, and since there are many things to be said in favour 
of this series, and since, therefore, I paid more attention to areas occupied by these rocks in the 
field, it is my intention to deal with this part of the investigation separately and in more detail. 



pp 33-*38^° teS ° n * >ctTOleurn a,Kl ^ at,,ral (ias and the Possibility of their Occurrence in N T ew South Wales. Geo], Surv,, Mineral Resources Bulletin, N< 
t Loc. cit. p. 45. 
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In the course of this work I benefited from discussions with Prof, dir Edgeworth David, 
Mr. E. C. Andrews, the Chief Government Geologist of New South Wales, and members of his 
staff, who assisted also in supplying maps and literature. With regard to the field work, 1 am 
especially indebted to Mr. H. C. Millard, Geologist for the Hunter River Oil Company, who has 
been engaged in field work in the Hunter River area for. 1 believe, over two years. Mr. Millard 
accompanied me for the greater part of the time that I spent in field work in this area, and as a 
patient and careful observer he had collected much information which he placed fully at my 
disposal. The consequent saving of time and trouble can only be appreciated by a field geologist. 



THE PERMO-CARBONIFEROUS STRATA <>F THE SYDNEY BASIN. 



1. General Description of Strata. 



The strata of the Permo-Carboniferous system of New South Wales have been classified 



in descending order as follows 

1. Upper or Newcastle Coal Measures. . 

2. Dempsey Stage 

3. Middle or Tomago Coal Measures . . 



Fresh -water deposits ; shales, sandstones, 
conglomerates ; 120 feet of coal in seams 
varying from 3 feet to 27 feet in thickness. 

JO. 

Maximum thickness, 1,600 feet. 

Fresh- water strata, devoid of workable coal 
seams ; mostly shales with some sandstone. 

Thickness varies from 200 to 2.000 feet. 

Fresh-water deposits ; similar to the Upper 
Coal Measures, with 30 feet of coal in seams 
from 3 feet to 10 feet thick. 

Thickness varies from 500 to 1,800 feet. 



4. Upper Marine Series— 
Crinoidal Shales 



Muree Rock 



Branxton Beds 



5. Lower or Greta Coal Measures 



Cherts and cherty shales of tuffaceous origin 
overlying clay shales. 

Thickness, 2,500 feet to 3,000 feet. 

Sandstones with a strong persistent con- 
glomerate at base. 

Thickness, 400 feet. -<■ 

Mudstones containing fairly large erratics, 
with conglomerate or sandstone at base. 

Thickness, 2,400 feet to 3,000 feet. 

Maximum total thickness of series, 6,400 feet. 

Fresh- water deposits ; sandstones, clay 
shales, conglomerates, and ironstones, with 
coal seams totalling from 15 feet to 43 feet 
in thickness. 

Thickness from 100 to 300 feet. 



6. Lower Marine Series — 
Farley Stage 



Loch invar Stage 



Chiefly sandstones ; massive and persistent 
Ravensfield sandstone at base. 

Thickness, 1,000 feet. 

Chiefly mudstones and shales containing 
much volcanic ash, tuffaceous sandstones, 
and occasional sheets of lava ; well-marked 
glacial horizon at base. 

Maximum total thickness. 4,800 feet. 



Total thickness of Permo-Carboniferous strata about 17,000 feet. 

Fossil remains of marine organisms of very diverse types are very abundant on certain 
horizons both in the Upper and Lower Marine Series. 



2. General Consideration of the Strata with regard to Oil. 

Now, the upper part of this sequence, the Upper and Middle Coal Measures, and the 
intervening Dempsey Beds have been extensively prospected by the drilling of test bores for coal, 
and opened up by the sinking of shafts and the development of workings along the seams during 
the greater part of the past century without the recorded discovery of any trace of oil. Oas has 
been met with, but not in greater quantities than is usual in such circumstances, and of the type 
which one expects to find associated with coal measures and not in connexion with accumulations 
of oil. The same can be said of the Lower or Greta Measures. Numerous collieries are working 
in the Greta seams around Maitland, Cessnock, Greta, and Branxton, and no oil is reported 
either from bores, shafts, or workings. 
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In both northern and southern areas each of the coal-bearing stages has been seriously 
affected in places by volcanic intrusions. In dealing with L ' The Coal Resources of New South 
Wales,”* the Government Geologists state that " The Greta Coal Measures in the northern part 
of the State have been intruded by granites and quartz-f&lsites, which have destroyed a Considerable 
proportion of the coal, and in all parts of the main coal basin the Upper Coal Measures have been 
intersected by intrusive dykes, though their effect upon the coal is more noticeable in some cases 
than in others, and cases are given where Upper and Middle Coal Measure seams were converted 
into natural coke or completely cindered. It is also stated that “ It is in the Southern coal-field 
however, that the greatest effect of intrusion upon the coal seams is noticeable, and “ that large 
areas have been converted into natural coke." 

If oil is to be found then even in the Permo-Carboniferous Strata it must be limited to 
the Upper or Lower Marine Series, and especially where these deposits attain their maximum 
development in the Hunter River area which, so far as can be ascertained, is the only area in 
which the full sequence of the Permo-Carboniferous System is present. Considerable thinning 
of certain horizons appears to take place to the south and west of the Hunter River area. The 
Lower Marine Series make no appearance on the southern and western margins, while the Upper 
Marine, so far as is known, consist solely of conglomerates on the western rim, where it rests 
directly upon a contorted series of Devonian age. while a series of volcanic lavas and tuffs, over 
1,700 feet in thickness, form the upper portion of the Upper Marine Series, and come immediately 
below the Upper Coal Measures in the southern area. Below these volcanic beds come 3,000 
feet of deposits containing marine fossils and consisting of tuffaceous shales, grits, sandstones, 
and conglomerates, which also belong to the Upper Marine period. 

3. Structural Features Considered with regard to Oil. 

As previously stated, the Permo-Carboniferous rocks form a basin which covers a very 
extensive area around Sydney. As a rule the beds dip at very low angles towards the centre of 
the depression, and there is an absence of the kind of folding that is necessary for the accumulation 
of petroleum, excepting in one or two areas towards the margins, where on the other hand the beds 
have been seriously fractured and faulted, the displacement of broken blocks being sometimes 
very considerable. The top of the coal measures lies at a depth of nearly 3,000 feet below Sydney, 
which is near the lowest part of the basin, an upper seam being worked at Balmain, on the Harbour 
frontage. What may be present below this depth can only be surmised. The centre of a synclinal 
depression of this nature is quite unfavorable for the accumulation of oil, so attention must be 
confined to the marginal areas where the beds are uplifted, and especially to those areas where 
uplift has been accompanied by folding. One such folded area occurs to the west of Penrith 
and Richmond, towards the western rim of the Basin. Here a sharp monoclinal fold affects both 
the Triassic and Permo-Carboniferous rocks. A monoclinal fold of this character is not 
unfavorable to the accumulation of oil. especially if it be terraced, and some closure of the terraced 
structures can be indicated bv detailed geological work, and, moreover, if other necessary factors 
are present, I am unable to discover that any such work has been carried out or that any closed 
geological structure has been found. However, some drilling for oil has been done in this vicinity, 
one bore, reaching a depth of 2,700 feet, but the results were entirely disappointing. The reasons 
for failure are well set out in the bulletin by Mr. Leo J. Jones already cited.f 

In any case to bore through the Triassic and Permo-Carboniferous Coal Measures in order 
to test the underlying Marine Series, i.e., to a depth possibly of over 4,000 feet, would be a great 
waste of energy when the sa me beds can be tested elsewhere and under more favorable conditions 
without the necessity for drilling through any overlying cover whatsoever. 

Due west of the Penrith area and on the uplift side of this monoclinal fold, at an elevation 
of 3,263 feet above sea level, a bore was put down by Mr. John Fell’s Company at Hartley Vale 
to test for the presence of kerosene shale. This bore is said to have ended in the Upper Marine 
Series at a depth of 1,366 feet, but found no traces of petroleum. 

The most suitable geological structures for the accumulation and retention of petroleum 
that 1 have been able to discover in this region occur on the northern rim in the Hunter River area. 
Professor Sir T. V . Edgeworth David has shown that this northern margin has been subjected 
to stresses which have produced both folding and faulting on a considerable scale, and his detailed 
map shows at least one closed or partly-closed structure, the Lochinvar Dorne.J Mr. H. C. 
Millard. Geologist for the Hunter River Oil Company, has, during the past two years, made a 
careful study of this area, adopting up-to-date oil-field methods. By running structural contour 
lines on a definite geological horizon, he has clearly defined the structure and the nature of the 
closure. The Lochinvar Dome is very badly fractured in places, faults displacing the strata 

* Bulletin No. 6, by the StiUf of the Geoherien! Survey, pp. 23 24. -Department. of Mines, (Jcol. Sttrv., Sydney, 1924. 

t Loe. i it. pp. 25 33. 

L r The Geology of thr Tluutrr lUu Unui \b -u,. \ s.W. Memoirs of the Geoloizw.-jR Survey of N.S.W., .No. I, Sydney, 11107. 




\ Photo., . 1 . Wade, 

Parc of the hitherto unmarked Outcrop of the Muree Rock, Upper Marine Series, west of Branxton- 




\ Photo. i A. Wade. 

Tuffaceous Sandstone and Volcanic Agglomerates, Lower Marine Series, Railway Cutting near Allandale. 



